Globalization, increasing competition and advances in information and communication technology has forced companies to focus on managing customer relationships in order to efficiently maximize revenues. Customer relationship management (CRM) is the key competitive strategy businesses need to stay focused on the needs of the customers and to integrate a customer-facing approach throughout the organization. By using information and communication technology, businesses are trying to get closer to the customer so that they can create long-term relationships. This is crucial to maintain enterprise competitiveness especially for small and medium enterprises (SMEs). The highly competitive market forces small business to find and define new strategies, particularly technological new strategies, which enable their endurance and Open Source CRM systems represent a great opportunity for SMEs. To enhance business management we describe and compare four top open source CRM systems and study its applicability to fit SMEs requirements.
INTRODUCTION
The current business market is becoming more and more competitive due to the global financial crisis and the continued decrease in expenditure, puts the survival of SMEs -Small and Medium Enterprises at risk. Create and define strategies that pass through the use of software has become essential: technology is "the best friend" for supporting a good organization management. For that reason the usage of open source software (OSS) carries numerous advantages: discharge on the cost of acquisition and licensing application, the lack of expiration date of the license, easy integration with complementary software, and launching several stable versions -inspected and extensively tested by the usual broad community of each application [1, 2] .
Discussion forums, constant updates, maintenance and low cost access to the documentation and source code for each application are also of great benefit. Customer relationship management (CRM) is the key competitive strategy businesses need to stay focused on the needs of the customers and to integrate a customer facing approach throughout the organization [10] . CRM strategies should result in improved customer service through improved value, coordination and selling efficiency [11] . Formulating CRM strategies can also create valuable marketing opportunities, increase customer value and enhance customer satisfaction in the pursuit of business excellence. Technology, as in many other cases, assumed a key role and CRM software, over the past decade, gaining immensely popularity, and has become the principal strategic approach to find out how to supervise the costumer's behavior [3] . CRM systems also play a strategic role in marketing campaign, new products or new services, prices, and more. When an organization wants to get something up and running quickly, to immediately show the value, and to be able to customize CRM software quickly and get a working prototype, open source is the solution.
In this paper, we analyze and compare four of the best open source CRM applications available currently on the market: Tryton, SugarCRM, CiviCRM and OpenCRX. This paper is structured as follows. In section 2, we explain CRM systems and its benefits. In section 3 we describe the best four Open Source CRM tools. After, in section 4 we compare the tools, presenting the ones that proven to be more complete to fulfil the needs of a small business. Finally, concluding remarks and future work are presented in section 5.
CRM Systems overview
Customer knowledge is a critical asset, and gathering, managing, and sharing customer knowledge can be a valuable competitive activity for organizations. However, within the broad domain of knowledge management, customer knowledge has received relatively little attention. Customer knowledge can be broadly categorized as knowledge for customers (i.e., knowledge provided to customers to satisfy their needs), knowledge about customers, and knowledge from customers, which is the knowledge that customers possess that organizations can obtain by interacting with them. Customer relationship management (CRM) systems are systems that enable organizations to manage interactions with their customers, CRM involves collect, store and analyze customer data to provide solutions to customers' requirements [6] . Thus, companies came to the need to pay more attention to the particular needs of their customers something that until there had always been overlooked, or present only in the largest companies in the form of mass advertising without differentiation of client' profile. Companies conducted several studies and analyses that allow segmenting their clients based on demographics data, such as age, gender, economic returns, etc. Well as registering their customers' preferences on services and products. Over the last decade, companies found themselves obliged to bring their brands to a specific philosophy, so that it matches the intent of their customers. This is becoming one of the major differentiating point between enterprises and most of the funds spent on marketing is to deal with this new reality. Failing in this topic could mean the failure of the business. CRM systems appear in this paradigm, as a technological tool to organize, automate and synchronize sales, marketing, customer service, and technical support [4] . This increases the amount of data collected and the ability to make them understandable to human mind and readily available for strategic decisions. CRM systems become the main technologic tool for companies to foster closer relationships with their customer. Its major benefits are the following [4, 7, 8] :
 Be a single source of customer data, so the need of just one system that can be used for sales, customer service, marketing, etc.;  To aggregate value for the client, rationalizing the internal processes of new product development, allowing the company to know the needs not addressed and the characteristics of the product desired by segments of customers, and administration of the flow of demands and reducing customer's buying time;  Capacity to establish a close and fluid communication channel with actual and potential customers;  Effort, optimizing after-sales service through the offer of specialized quality services;  Support direct-marketing campaigns;  To help business in understanding market demand for specific product designs and act accordingly;  Single out profitable customers for preferential treatment, thereby increasing customer loyalty;  Improve internal processes within the organization: improved decision making process, sales efficiency, increased productivity and improved IT architecture;  Ability to better align the company with the market.
For all the advantages presented above, it is easily understood that CRM tools have become in the last decade one of the most important systems used by companies. However, they carry an undeniable reality that is the low rates of success in its implementation. For example, looking at the following statistics [9] : 69% of CRM projects have little impact on sales performance; 70% of CRM initiatives will fail over the next 18 months; and 60% of CRM projects end in failure.
Many studies have been conducted to explain the reason of these figures, which is counter to what is expected. Some of their conclusions are [9] : Lack of skills in building and using the new IT-based CRM systems; Inadequate investments, as many projects dramatically exceed their planned cost and sometimes even their scope; Poor data quality and quantity, mainly for companies that are at the early stage of CRM development. In the next section, we present the best open source CRM systems for SMEs.
Open Source CRM Systems
Based on the work of [5] we choose the following CRM Systems: Tryton, SugarCRM, CiviCRM and OpenCRX. In the next sections we describe these tools. Tryton is a multi-language tool, available in English, French, Spanish, and Italian. It is the core base of a complete business solution providing modularity, scalability and security. Tryton also allows reports and the possibility to generate these same reports in PDF format. This tool is available to download in http://www.tryton.org/download.html. CiviCRM has the following optional components that provide a better service of support to its users:  CiviContribute -allows managing online donations and contributions to an organization;  CiviCase -to manage interactions between people and organizations;  CiviEvent -allows the creation and listing of paid and free events, allows to create events through the creation of Web pages specifically for this purpose;  CiviMail -e-mail service that lets redirect to the lists and email contacts and various custom reports;  CiviMember-to on-line registration and revalidation of the user account;  CiviReport -module tool that allows creating reports on data that are intended to illustrate.
Tryton

Sugar CRM
CiviCRM is a software system that can be installed on a Web server or an internal server. The requirements for installing CiviCRM are: Apache Server 2.0 (or higher), PHP 5.2.1, and MySQL. As already stated, the CiviCRM can also be associated with a CMS, which has the added benefit of possibility to signing up for events, requesting email updates and donating money. CiviCRM can be downloaded from the Web site: https://civicrm.org/go/download. OpenCRX is a very complete and robust tool with many features like sales management, purchase management, warehouse management, asset management, human resource management, event management, knowledge and document management, expense management, recruitment process, employee appraisals, products and price management, etc. OpenCRX includes business intelligence tools such as BIRT and the creation of reports. In addition, OpenCRX provides UML Models and Javadoc (documentation generator from Oracle Corporation for API documentation in HTML format from Java source code), which allow more analysis and knowledge of the systems. Also, OpenCRX permits a virtually unlimited scalability, critical for companies that seeking to grow, and wish that their software had the ability to follow the new requirements.
OpenCRX
OpenCRX allows a diversity of database management systems (DBMS) such as, MySQL, Oracle, PostgreSQL and DB2. Time management is also possible with OpenCRX tool that coordinate the working hours and the reconciliation between various tasks across the enterprise with customers. The security aspects are also take into account in OpenCRX tool, which allows some control extended as part of their modules; integration with MS Office and Open Office suite tools are also allowed, as the integration with email POP/IMAP/SMTP that can come from different servers and services of email. Accounting and Finance are also a key aspect in OpenCRX tool, that allows for a detailed consultation to contacts, activities, products and states of account.
The OpenCRX installation requires: JDK, JEE Server, Apache ANT and a DBMS. However, OpenCRX can be deployed on Apache Tomcat resulting in much reduced complexity without loss of functionality. Perhaps the most negative point of OpenCRX, is that this is a tool that requires more learning time when compared with other similar open source CRM tools.
OpenCRX is a multi-language tool and can be downloaded in: http://sourceforge.net/projects/opencrx/files. OpenCRX also offers a demo, available in: www.opencrx.org/demo-opencrxcore.htm.
Open Source CRM Systems Comparison
The focus of the comparative analysis between CRM systems is in six major groups, shown below. We consider these groups to fill the needs of small companies, particularly in assist them in customer retention.  Sales: feature set directly linked to the sale of products, the managing of products or the managing of business opportunities.  Marketing: feature set linked to marketing and the managing of marketing campaign.  Collaborative and Information Management: feature set that are used to plan, coordinate, control, and monitor distributed and complex projects inside of the company.  Reports: feature set that are used to generate reports and dashboards.  Security: feature set linked to security and how have access to the information.
In Table 1 is shown the features of each group in detail for each CRM tool. We give grades (0-10) depending on their qualityhigher the numerical value equals greater quality. We also evaluate the difficulty of installation and configuration of the CRM tools analysed. The combined features in SugarCRM allows a safer and complete approach with the possibility of more extended studies, not only directed connected with costumers and costumers retention, but also about business namely in finance, human resources management and projects management. SugarCRM also allows very wide-ranging reports and dashboards that enable more intuitive and easier to understand analysis, vital for users with less business knowledge or less business experience. We also believe that choosing a Web-based system is the better choice, taking into account the following reasons: its growing acceptance and popularity through the world and accessing information anywhere in the world with different devices by simply Internet access. The graphical interface of SugarCRM is, in our opinion, simple and intuitive and the features are well displayed and very well identified, increasing thereby the non-occurrence of an error by a less experienced user.
In Figure 1 , is shown the workspace of SugarCRM tool. The software interacts well with the machine, and is not a factor of overhead for the processor. Some features present in the application also deserve to be noteworthy. Accounting and Invoice software, Human resources features and Staff management are essential, although not directly linked to customer retention. These features allow an analysis to the business itself, enabling later understood if future changes, such as marketing campaigns, not affected the financial health of the company. The number of languages available also attests the universality of this application. Another relevant points are the reports and dashboards features, which are very complete and detailed, that increase greatly the quality of analyses. The others systems study also proved to be quite complex systems and good alternatives to proprietary software and even to SugarCRM. As is understandably, choose a tool that meets the requisites of the business is one of the most important decisions for the implementation of a CRM system that is effective and beneficial for a SME. 
CONCLUSIONS
